Systemic infection of mature beef cows with Salmonella typhimurium resulted in death of cows, abortions, and premature births. Salmonella typhimurium was isolated from the kidney, liver, and spleen of cows but not from an aborted fetus. Diarrhea was not a prominent clinical feature of the epizootic. The source of the salmonella was not determined.
Bovine salmonellosis is a disease of very young, debilitated, very old, and highly stressed animals. Salmonellosis can be acute or chronic and occurs as an enteric or systemic infection. Acute systemic salmonellosis in pregnant animals can cause abortions. Salmonella dublin is the serotype most frequently involved in bovine abortions, particularly in Europe.
Abortions due to Salmonella typhimurium have been reported. 1, 3 Seventeen percent of the reported laboratory-diagnosed bovine abortions from Australia in 1980 were caused by Salmonella spp. 2 However, systemic salmonellosis associated with abortions in mature beef cows is a relatively rare occurrence.
The clinical disease associated with Salmonella infections usually is sporadic in calves and adults but may occur as an epizootic in a herd. Identifying the source of the infection for bovine salmonellosis outbreaks is notoriously difficult. 3 Retrospective isolation of the infecting strain from premises, feed or water, or other species of animals does not provide a temporal relationship of the contamination or infection to the outbreak.
The route of infection is fecal-oral by consumption of feed contaminated with feces. The rate of fecal shedding by clinically normal carriers is increased by stress; extraintestinal clinically normal carriers have been reported 4-6 It is not known if stress will activate a latent extraintestinal infection. This report describes an outbreak of acute systemic salmonellosis in mature beef cows. mile to as much as 5 miles. All cattle were fed corn silage in fence-line bunks. The corn silage was from a common source bunker silo. Large round hay bales stored in yards convenient to the various wintering grounds of the herds were fed on the ground. Depending on the location, water was provided by access to streams or from drilled wells. One of the 6 herds is the subject of this communication.
Materials and methods
The herd of 85 10-year-old cows had access to a 20-acre stalk field and a 2-acre lot adjacent to an open front shed. The cows were due to start calving the first week of May 1987. Water was provided from a drilled well.
An aborted fetus found on April 8, 1987, and the cow that died on April 11 were not examined. A second cow found dead the morning of April 13 was necropsied and a large near-term fetus was present. None of these animals were submitted for laboratory studies due to the advanced postmortem decomposition. The herd was inspected on the morning of April 13. Several cows appeared depressed and 1 cow, identified as Cow A, was observed to be weak and uncoordinated. A freshly aborted fetus was found in the stalk field and was submitted for microbiologic and histopathologic studies. The cows were moved to a 120-acre pasture to remove them from a potentially contaminated environment.
Cow A, observed as having locomotor difficulty, died during the afternoon of April 13 when the herd was being moved to the pasture. Liver, kidney, and spleen were submitted for bacteriologic and histopathologic studies.
A cow that had aborted died on April 17, another cow died on April 24, and another on April 25. None of the 3 cows were necropsied due to advanced postmortem decomposition. Two premature calves born on April 18 and 24 were left in the herd with their dams.
A cow, identified as Cow B, died on April 27. Liver, spleen, kidney, small intestine, and large intestine were submitted for bacteriologic and histopathologic studies.
Of the 7 cows that died, tissues were submitted to the laboratory for bacteriologic and histopathologic studies from only 2, Cows A and B. A fresh fetus, aborted on April 13, was submitted to the laboratory.
Relatively few of the cows could be considered clinically normal when carefully inspected on April 27. There was little evidence of diarrhea. The stools were green and watery, typical of cattle on lush grass. A few cows had markedly increased respiratory rates. Some cows shifted their weight from one rear leg to the other, occasionally kicked at the abdomen, and vigorously switched their tails. Many were moderately depressed. All animals in the herd were treated for 8 days with furacin administered in the drinking water.
The herd was last inspected 8 weeks after the first abortion. The 2 premature calves had survived and were about the size of newborn full-term calves. No further abortions had occurred. Calving was progressing normally and the cows were clinically normal.
Bacteriology. Tissues were seared with a propane torch to destroy surface contaminants. A block of tissue approximately 1 cm 3 was removed aseptically from each specimen and macerated in 10 ml of nutrient broth." A loopful of each tissue suspension was inoculated onto blood agar (BA) with 5% defibrinated sheep blood in trypticase soy base a and MacConkey agar (MAC). a The remainder of each suspension was mixed with 90 ml of tetrathionate broth." Intestines were macerated in nutrient broth and a loopful was streaked onto brilliant green agar (BG). b The agars were incubated overnight at 37 C, the BA in a candle jar and MAC and BG in the air. Tetrathionate broths were incubated overnight at 37 C. All colony types appearing on the BA and MAC plates and the lactose-negative colonies on the BG agar were identified by an automated computerized system. a Salmonella isolates were serogrouped by slide agglutination using commercial antisera and subsequently serotyped. d Antimicrobial testing. Antimicrobial susceptibility tests were performed with an automated system. e
Histopathology. Tissues for histopathologic examination were fixed in 10% buffered formalin and embedded in paraffin. Sections were cut at 6 μm and stained with hematoxylin and eosin.
Results
Pathologic studies. The subcutaneous and abdominal fat of Cow A was very yellow and the liver appeared icteric. Histopathologic changes in the liver consisted of multifocal acute necrosis and ascending cholangitis. The kidney and spleen were devoid of significant changes.
Cow B was pregnant, and the extensive body fat was slightly yellow. The large intestine contained bloody feces and the serosas of both the large and small intestines were hemorrhagic. The spleen was very friable. Both the liver and kidney were pale colored. Histologically the only changes found were ductular bile stasis and a markedly congested spleen.
The aborted fetus had no significant lesions. Antibiograms. All isolates were resistant to erythromycin, lincomycin, methicillin, novobiocin, penicillin, and streptomycin, and all were sensitive to ampicillin, cephalothin, gentamycin, neomycin, nitrofurantoin, sulfachloropyridazine, tetracycline, trimethoprim-sulfadiazine, and triple sulfa. One isolate, recovered from the liver of Cow B, was also resistant to ampicillin and cephalothin; all other isolates were susceptible to these compounds.
Discussion
The isolation of S. typhimurium from the kidney, liver, and spleen from 2 adult cows established that a systemic infection with salmonellae existed in this epizootic. The case history did not fit the textbook descriptions of an acute salmonellae infection in cattle. Only a few of the cows had an acute diarrhea and dehydration was not a problem. Salmonellae were not recovered from the aborted fetus. The movement to clean premises and dispersal of the herd appeared to terminate the epizootic. However, 3 cows died approximately 2 weeks after the herd was moved. The response to treatment with furacin was favorable, and no further deaths or abortions occurred after treatment was initiated. The source of the infection is unknown. New animals had not been introduced into the herd. Mature bulls used during the previous breeding season had no history of an infectious disease. Six yearling bulls acquired in October 1986 had been maintained separately from all other cattle and were clinically normal. There was no history of illness in the personnel caring for the affected herd who also cared for all the other cattle. The corn silage for all 6 herds was from a common source. Since none of the other cattle were sick, this suggests that the factors common to all of the cattle were not the source of the Salmonella. Pigeons or blackbirds were not a problem around the feedbunks and rodents were not reported to be a problem. An approved septic system had been installed 3 years earlier to service the dwelling at the farmstead.
This was the only herd of brood cows confined to a stalk field and a barnlot. The feeding of the large round bales on the ground provided opportunity for fecaloral transmission if any of the cows were fecal shedders. Extraintestinal carriers may have been the source, based on reported recovery rates of 16-54% from mesenteric lymph nodes of normal cattle? The stress of late pregnancy in 10-year-old cows may have activated a latent infection resulting in fecal shedding and subsequent fecal-oral transmission.
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